+ Objective: To measure the urea and creatinine kinetics in a pediatric population ♦ Patients and Methods: In 19 children treated with peritoneal dialysis (PD) KT/V, urea and creatinine clear ances (Ccr) were measured. Thirteen children were on continuous ambulatory peritoneal dialysis (CAPD) and 6 on nightly intermittent peritoneal dialysis (NIPD). ♦ Results: Mean KT/V per week was 2.31 ±0.78 and mean creatinine clearance 74 ±47 L/week/1.73 m2. There was no difference in dialytic KT/V between patients treated with CAPD and NIPD (1.75 ±0.21 vs 1.76 ±0.50) . The correlation between KT/V urea and creatinine clearance was 0.9 (p<0.001). There was a clear relationship of these param eters with residual renal function, but not with age or blood urea level. A weak positive correlation was found with serum albumin and protein intake. ♦ Conclusions: Mean KT/V in this patient group was higher than the values reported for most adult patient groups. Residual renal function considerably contrib utes to this high KT/V. It is not clearly defined which KT/ V should be aimed for, since criteria for adequate dialy sis are multifactorially determined and therefore difficult to interpret.
XJLpatients with end-stage renal disease. The tradi tional approach in assessing adequacy has been clinical. The standardized therapy prescription is traditionally adjusted on the basis of clinical signs and symptoms of under-dialysis such as anorexia, nausea, vomiting and poor blood pressure control. Therapy based only on serum measurements such as urea nitrogen and creatinine may be misleading as patients on dialysis may be in a catabolic phase or have a decreased muscle mass. Also, peritoneal pro tein losses and glucose absorption may suppress appetite and will increase the risk of growth failure which already exists on the basis of chronic renal failure (1), It therefore seems important, especially in children, to quantitate adequacy of therapy. Urea kinetic modeling is now an accepted tool for defining the adequacy of therapy prescription, KT/V urea represents the urea clearance normalized for distri bution volume. The concept of KT/V (K being the clearance of urea, T the duration of dialysis treat ment, and V the volume of urea distribution) as developed by Gotch and Sargent (2), is nowadays used as a model to quantitate therapy prescription based on urea removal. For adult peritoneal dialysis (PD) patients KT/V urea or creatinine clearance are advocated as parameters suitable for quantifying the amount of dialysis and for optimizing the prescrip tion of treatment. A weekly KT/V of 1.7 or more or a creatinine clearance (Ccr) exceeding 50 L/week/1.73 m2 are generally considered sufficient (3, 4) , although higher values have recently been advocated (5) . For the pediatric population such guidelines are still scarce. Few publications have examined PD therapy in chil dren (6, 8) . This study aims to measure the urea and creatinine kinetics in a pediatric population.
PATIENTS AND METHODS
Measurements were performed in 19 children on PD (median age 9 years; range 0.4-17; SD 4.44). Thirteen of these children were treated with continu ous ambulatory peritoneal dialysis (CAPD), 6 with nightly intermittent peritoneal dialysis (NIPD). Seven children were anephric, whereas 12 had some re sidual renal function (Ccr < 10 mL/min/1.73m2). The choice between NIPD and CAPD was essentially made by the parents of the patients. No studies were performed in patients within the month following an episode of peritonitis. Patients were treated with 35 mL dialysis fluid/kg body weight. The volumes are rounded to the nearest commercially available
In this study the patients on CAPD were treated w ith four daily exchanges of 37±5 mL dialy sis fluid/kg body weight (mean ± SD), and the pa tients on NIPD w ith nightly exchanges of 32.4 ± 3 mL/kg w ith a 60-90 m inute dwell period per cycle.
Weekly KT/V urea and Ccr were calculated from 24hour urine and dialysate specimens, and a blood sam ple taken early in the morning after the collection of 24hour urine and dialysate. Serum albumin was meas ured by a dye-binding method using bromcresol green on a Hitachi 747 auto-analyzer, Boehringer Mannheim, Germany. Protein intake was derived from dietary history and prescription in those 12 patients with a known protein intake. KT/V was calculated according to Keshaviah and Nolph (3) . The distribution volume (V) was calculated according to the formula for pediatric patients by Friis-Hansen (9) . Ccr was calculated on total urinary creatinine and dialysate creatinine cor rected for glucose concentrations and body surface area according to Dubois and Dubois, and expressed as U week/1.73 m2 (10) .
R E S U L T S
M easured weekly dialytic and renal KT/V and dialytic and renal Ccr are presented in Tables 1 and  2 for patients on NIPD and CAPD, respectively. M ean total KT/V of all patients was 2.31 per week. Mean Ccr was 74 L/week/1.73 m3. The correlation coefficient between weekly KT/V urea and Ccr was 0.90 (pcO.OOl).
For the children w ith residual renal function, KT/ V was separated into dialytic and renal clearances. Dialytic KT/V in these patients was 1.70±0.23, which was sim ilar to the value reached in children without residual renal function (1.84±0.46). Tb e higher mean KT/V total of the children with renal function was caused by the residual renal function.
There was no difference in dialytic KT/V between the patients treated with CAPD and NIPD (1.75 ±0.21 vs 1.76 ±0.50). A weak, but not significant, positive correlation between KT/V urea and serum albumin concentration was established (Figure 1 ; r=0.4; p=0.1). There was no correlation of weekly KT/ V and Ccr with age of the patient or blood urea level.
In those 12 children with a known protein intake, mean daily dietary protein intake (DPI) was 1.59 g/ kg ± 0.41; (medium 1.48; range 1,20-2.50). There was a weak correlation between KT/V urea and dietary protein intake (Figure 2 CAPD continuous ambulatory peritoneal dialysis; NIPD = nightly interm ittent peritoneal dialysis; KT/V = fractional urea clearance per week; Ccr = creatinine clearance (L/week/1.73 m2) 
DISCUSSIO N
Definition of adequacy of PD is difficult. The pa rameters of weekly KT/V and Ccr are both used for defining adequacy. The discussion on the proper clearance of urea and creatinine to be achieved in adult PD patients is not yet closed (5, 11) . For pediatric patients, data are scarce (6) (7) (8) . The establishment of normal values for KT/V is hampered by the difficulty in finding quantitative outcome parameters. Out come parameters like mortality, morbidity, nutri tional sta te , grow th and q u ality of life are multifactorially determined and not influenced by adequacy of dialysis alone. Much attention has been paid to the serum albumin concentration (12) (13) (14) (15) . Struijk et at. (15) observed a higher mortality in CAPD patients with a serum albumin level below 30.9 g/L. None of the patients in the present study had a serum albumin below' 30.0 g/L.
Although a weak positive correlation between weekly KT/V urea and serum albumin concentration was ob served, using the serum albumin concentration as an outcome parameter does not seem to be justified, espe cially since the groups studied were small.
The interm ittent nature of NIPD may impair dialysis adequacy. NIPD, however, has the advan tage of the empty abdomen during daytime, with its positive influence on nutrition (1). Schaefer et al. observed a significantly higher KT/V urea in patients treated with continuous cycling peritioneal dialysis (CCPD) with small dialysis volumes during the day time (50-70% of the normal fill volume) than in patients treated with CAPD (8) . In CCPD patients, total KT/V was 2.45±0.84, in CAPD patients, 1.75 ±0.7. Remarkably, this difference was not caused by a lesser residual renal function in children on CAPD.
Protein intake (g/kg par day) KT The larger absolute volume of PD fluid in CCPD and NIPD, together with the rapid equilibration of urea and creatinine in children, was responsible for this phenomenon (7, 16, 17) . Interestingly, no differences in adequacy param eters were found between CAPD and NIPD patients in our study. Protein catabolic rate was not measured in the present study. Protein intake was calculated from dietary history and prescription. The relatively high KT/V urea reported in this study as compared to most studies in adult patients may be the result of the relatively high dialysate volume in children.
The im portant contribution of residual renal func tion is obvious from this study, as it is from a number of papers on adult patients (18, 19) . It has been stated th at in large adult patients PD might not be an appro priate mode of therapy after loss of residual renal function, for reasons of adequacy (20) . The crosssectional nature of the present study does not provide sufficient data for this conclusion; additional longitudi nal studies in children are needed and ongoing.
The present cross-sectional study is not able to provide guidelines for adequate PD in pediatric pa tients, for the reasons described above. It is, how ever, necessary to perform calculation of urea and creatinine kinetics on a regular basis, to relate ad equacy param eters to th e overall judgem ent of a pediatric PD p atien t's condition.
